High control coefficient of transketolase in the nonoxidative pentose phosphate pathway of human erythrocytes: NMR, antibody, and computer simulation studies.
The degree of control exerted by transketolase over metabolite flux in the nonoxidative pentose phosphate pathway in human erythrocytes was investigated using transketolase antiserum to modulate the activity of that enzyme. 31P NMR enabled the simultaneous measurement of the levels of pentose phosphate pathway metabolites following incubation of hemolysates with ribose 5-phosphate. The variations in metabolic flux which occurred as the transketolase activity of hemolysate samples was altered indicated that a high degree of control was exerted by transketolase. Investigations using transaldolase-depleted hemolysates showed that transaldolase exhibits a lesser degree of control over pathway flux. Experimental data were compared with simulations generated by a computer model encompassing the reactions of the classical nonoxidative pentose phosphate pathway. The sensitivity coefficients (also called "control strengths" or "flux-control coefficients") calculated from the computer simulations were 0.74 and 0.03 for transketolase and transaldolase, respectively.